Expression of the gene for Bacillus subtilis aspartokinase II in Escherichia coli.
The gene coding for the subunits of aspartokinase II from Bacillus subtilis has been identified in a B. subtilis DNA library and cloned in a bacterial plasmid (Bondaryk, R. P., and Paulus, H. (1984) J. Biol. Chem. 259, 585-591). The introduction of a plasmid carrying the aspartokinase II gene into an auxotrophic Escherichia coli strain lacking all three aspartokinases restored its ability to grow in the absence of L-lysine, L-threonine, and L-methionine. The B. subtilis aspartokinase gene could thus be functionally expressed in E. coli and substitute for the E. coli aspartokinases. Measurement of aspartokinase levels in extracts of aspartokinaseless E. coli transformed with the B. subtilis aspartokinase II gene revealed an enzyme level comparable to that in a genetically derepressed B. subtilis strain. In spite of the high level of aspartokinase, the growth of the transformed E. coli strain was severely inhibited by the addition of L-lysine but could be restored by also adding L-homoserine. This apparently paradoxical sensitivity to lysine was due to the allosteric inhibition of B. subtilis aspartokinase II by that amino acid, a property which was also observed in extracts of the transformed E. coli strain. The synthesis and degradation of the aspartokinase II subunits were measured by labeling experiments in E. coli transformed with the B. subtilis aspartokinase II gene. In contrast to exponentially growing cells of B. subtilis which contained equimolar amounts of the aspartokinase alpha and beta subunits, the transformed E. coli strain contained a 3-fold molar excess of beta subunit. Pulse-chase experiments showed that the disproportionate level of beta subunit was not due to more rapid turnover of alpha subunit, both subunits being quite stable, but presumably to a more rapid rate of synthesis. After the addition of rifampicin, the synthesis of alpha subunit declined much more rapidly than that of beta subunit, indicating that the two subunits were translated independently from mRNA species that differ in functional stability. In conjunction with the results described in the preceding paper which demonstrated that the aspartokinase subunits are encoded by a single DNA sequence, these observations imply that the alpha and beta subunits of B. subtilis aspartokinase II are the products of in-phase overlapping genes.